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(54) HEAT-RESISTANT POLYESTER MOLDED BODY 

(57)Abstract: 

PURPOSE: To prepare a heat-resistant polyester solid body having a 
sufficient resistance to heat and dynamic properties by using a 
polyester film of specified tensile modulus and dry heat shrinkage 
factor for molding. 

CONSTITUTION: A peripheral section of a biaxially stretched film 4 of 
polyethylene terephthalate only is heated to the temperature higher 
than 130°C and lower than the melting point, and a film central section 
is formed by pressing by means of a punch 3 to draw the heated 
section into a die 1 and cooled therein. The monoaxial tensile modulus 
of a heat-resistant polyester molded body 7 in the optional direction at 
an optional point on the face is 250kg/m2 or over, while the 130°C dry 
heat shrinkage factor in the optional direction is 7% or under, and the 
ratio of the depth to the equivalent diameter is 0.2 or more. A 
container-shaped molded body resistant to heat and light in weight is 
prepared by the arrangment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the heat-resistant polyester Plastic solid which was excellent in the 
thermal resistance to sterilization heat-treatment, hot restoration, etc. in detail, and was excellent in the dynamics 
property (1 shaft tension elastic modulus), and its manufacture method about the heat-resistant polyester Plastic solid 
used as a container etc., and its manufacture method. 
[0002] 

[Description of the Prior Art] Although manufacturing the so-called PET bottle is widely put in practical use from the 
parison by blow extension fabrication, if this PET bottle is put on the bottom of the elevated temperature of about 130 
degrees C, a thermal contraction will arise and it will deform remarkably. On the other hand, although biaxial extension 
polyester film is also used widely and this film was excellent in thermal resistance and dynamics physical properties, 
since the large place of the rate of a thermal contraction occurred partially when it is difficult to give three-dimensional 
fabrication and it fabricated by force, there was a fault that a dynamics property and thermal resistance will fall. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention is made in order to cancel the above-mentioned fault, and it 
aims at offering the heat-resistant polyester Plastic solid which combines sufficient thermal resistance and a dynamics 
property and by which solid fabrication was carried out, and its manufacture method. 
[0004] 

[Means for Solving the Problem] Namely, 1 shaft tension elastic modulus within a field of the arbitrary direction in the 
points that it is arbitrary on the field of a Plastic solid is two or more [ 250kg //mm ], and 130-degree-C dry heat 
shrinkage of the arbitrary direction is 7% or less, and the depth / nominal-diameter ratio is 0.2 or more, and, as for the 
heat-resistant polyester Plastic solid of this invention, the above-mentioned purpose is attained by that. 
[0005] Moreover, the above-mentioned purpose is attained [ narrowing down the aforementioned heating unit into a 
dice and cooling by pressing this film center section to punch, and ] by the thing of Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. as the feature, the manufacture method of the heat-resistant polyester Plastic solid of this 
invention heating only the periphery of biaxial extension polyester film to the temperature of under 130-degree-C or 
more melting point, and pressing down a part for this heating unit. 

[0006] As for the polyester Plastic solid of this invention, having formed by the polyethylene terephthalate was good, 
the copolymer which make into a principal component those constituents besides the polymer which ethylene glycol 
and a terephthalic acid (it contains with the ester etc.) are made to react as this polyethylene terephthalate, and is 
obtained, and other glycol components, dicarboxylic acids, etc. are made to react, and is obtained is sufficient, or the 
above-mentioned polymer was made into the principal component, and 50 or less % of the weight of an additive and 
mixture could be contained. 

[0007] In this invention, a Plastic solid has the base section and a wall at least, and has the container one side carries 
out [ a container etc. ] opening. 

[0008] With 1 shaft tension elastic modulus within a field of the arbitrary direction in the arbitrary points on the field of 
a Plastic solid, the strip-of-paper-like film of an aspect ratio 8 is cut down from a Plastic solid, and it asks from the 
extension stress when ******(i n g) one time the speed for /100% under 20 degrees C and 65% of conditions to a 
longitudinal direction, and the initial inclination value of a distortion curve. 
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[0009] 130-degree-C dry heat shrinkage means the contraction of the strip-of-paper longitudinal direction when 
carrying out relaxing heat processing of the aforementioned strip-of-paper-like film for 30 minutes into 130-degree C 
heating air. 

[0010] A nominal diameter is defined by the lower formula in the base section in which the fabricated Plastic solid 
projects. 

[001 1] Nominal diameter = the circumference of the area / base section of 4x base section. 
[0012] The depth means the greatest height from the base section to the marginal part of the wall of a Plastic solid. 
[0013] Moreover, the minimum value of the angle which a shaft perpendicular to the film plane before fabrication and 
the wall surface section of a Plastic solid make is called slant wall angle. 

[0014] The polyester Plastic solid of this invention can heat locally the polyester film by which carried out orientation 
crystallization by biaxial extension, and heat setting was fully carried out under proper conditions, and can obtain it by 
carrying out deep-drawing fabrication. In this case, if local heating is performed under proper conditions and proper 
deep-drawing deformation is given, it will be three-dimensional and the Plastic solid (container) excellent in thermal 
resistance will be obtained. Especially in the Plastic solid of this invention, when the slant wall side theta is 25 degrees, 
a thing without a wrinkling can stabilize and obtain. The polyethylene-terephthalate film which fulfills the above- 
mentioned conditions can come to hand easily as commercial elegance. In this case, as film thickness (or thickness of a 
Plastic solid), 50-400 micrometers is 100-300 micrometers desirable still more preferably. Since the thermal resistance 
of a Plastic solid etc. falls when 1 shaft tension elastic modulus within a field of the arbitrary direction in the arbitrary 
points on the field of a Plastic solid is less than [ 250kg //mm ] two and 130-degree-C dry heat shrinkage of the 
arbitrary direction exceeds 7%, or when the depth / nominal-diameter ratio is less than 0.2, it is not suitable for 
sterilization heat- treatment, hot restoration, etc. 

[0015] Below, the method which carried out local heating and suited this invention in the case of carrying out deep- 
drawing fabrication is more concretely explained based on drawing 1 . 

[0016] There is no place which changes basic operation of the equipment used for the method of this invention with 
deep drawing of a metal plate. Drawing 1 shows the manufacture method of the Plastic solid of this invention typically. 
A manufacturing installation has the crevice 5 (a hole or hollow (cavity)) for fabrication which extracts a Plastic solid, 
and possesses the blank-holder board 2 which can be pressed between dices 1 for the dice 1 in which a vertical drive is 
possible, the punch 3 for insertion being possible and narrowing down a Plastic solid into this crevice 5, the wear plate 
6 arranged free [ movement ] in the crevice 5, the flexible spring 10 which supports this wear plate 6, and the 
polyethylene-terephthalate film (fabricated sheet metal) 4. 

[0017] First, as shown in drawing 1 (a) - (b), set a film 4 on the 1st page of a dice, the blank holder board 2 is made to 
lower-** immediately, and a film 4 is pressed down lightly. The heating element is built in the dice 1 and the blank 
holder board 2, this performs local heating indispensable to deep drawing of a film 4, and circumference partial 4a of 
the film 4 is softened, heating temperature is low - elapsing (<130 degree C) ~ when punch 3 is pushed in into the 
crevice Sofa dice 1 at the following process, a film 4 will not be narrowed down and a film 4 will fracture by punch 3 
shoulder or dice 1 shoulder If the heating temperature of a film 4 is too high not much, a film 4 will fuse and narrowing 
down will be impossible. Therefore, in order to be able to perform stable fabrication, heating temperature has the 
desirable temperature requirement of 130-degree-C or more under melting point of a film, and 170-260 degrees C is a 
suitable range especially. 

[0018] Next, as shown in drawing 1 (c), by making a dice 1 upper-**, punch 3 is pushed in into the crevice 5 of a dice 
1, and a film 4 is narrowed down into a crevice 5. The hauling force to a center section will act on the circumference of 
a film 4 by press of punch 3, and periphery 4a of the film 4 currently pressed by this hauling force with the dice 1 and 
the blank holder board 2 moves to a central site, therefore it is fabricated, softened-zone part 4a on a dice 1 being 
shrunken from a hoop direction in the crevice 5 of a dice 1 with the above-mentioned deep drawing, and flowing. 
Consequently, big thinning can be avoided so that a film 4 may not be greatly extended by part for the wall of a dice 1 . 
It differs from the fabricating method by the so-called vacuum forming and so-called pressure forming which are 
usually performed to thermoplastic sheet metal at the point. After periphery 4a of a film 4 is fully heated by the grade 
whose deformation is shrunken by the circumferential direction, and is extended to deformation and radial, and is 
possible, deep drawing advances by pushing in the punch 3 cooled in a crevice 5 to the desired depth, if the presser bar 
pressure to periphery 4a of the film 4 of the blank holder board 2 is not given to the level more than required at this 
time - a film 4 - breaking (buckling) - since it is generated, cautions are required As shown in drawing 1 (d) after 
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that, the narrowed-down Plastic solid (container-like object) is cooled by the method of cooling punch and others, and 
it takes out from a mold as a product. 

[0019] According to the above-mentioned deep-drawing fabrication method, the mechanical property which was 
excellent in the biaxial extension polyethylene-terephthalate film which is raw material sheet metal is maintained as it 
is. 

[0020] It is transparent, and in order to obtain the Plastic solid of the shape of a container with a high-class feeling, as 
for the Hayes value (based on JIS K-6714) of the polyethylene terephthalate to be used, it is desirable that it is 4% or 
less. Moreover, the biaxial extension polyethylene-terephthalate film which has a void by extension or foaming can 
also be used in order to raise adiathermancy and appearance. Moreover, appearance after printing in the state of a film 
beforehand, as if it carried out solid fabrication according to the method of this invention and carried out printing 
processing to the solid Plastic solid can also be given. Moreover, it may fabricate like the account of Gokami which 
gave gas barrier nature in the state of the film, and you may process so that forming blasting-fumes barrier nature may 
be raised. 

[0021] In order to carry out deep-drawing fabrication economically, it is desirable to perform much simultaneous 
fabrication. What is necessary is to cut a film to board foliaceous beforehand for that purpose, to carry out the 
laminating of this to the shape of two or more magazine-rack, to supply a making machine and just to carry out 
simultaneous fabrication of the more than one. 
[0022] 

[Function] Since the polyester film used for this invention is carrying out orientation crystallization by biaxial 
extension, also in the frozen state, it has sufficient shock resistance. Therefore, it is not divided though the Plastic solid 
formed, for example in the shape of a container is fallen with contents. As compared with this point, the conventional 
container made from polyethylene, a conventional C-PET tray, etc., the Plastic solid of this invention has the big 
advantage. Moreover, the Plastic solid of this invention hardly produces deformation by heat also under the dry heat 
temperature of 130 degrees C. Therefore, since a Plastic solid can also be filled up with the food of boiling temperature 
as it is, a charging efficiency can be gathered. Furthermore, since the direct heat sterilization of the Plastic solid can be 
carried out, keeping of the contents held in the Plastic solid can also be improved. Furthermore, since the Plastic solid 
of this invention is fundamentally formed from polyester, it does not generate the obstacle originating in the chlorine 
atom at the time of incineration like [ in the case of the Plastic solid formed with the polyvinyl chloride ]. 
[0023] 

[Example] The biaxial extension polyethylene-terephthalate film of marketing with a thickness of 250 micrometers 
which has the physical properties of 2, and 2 and 2.1% of Hayes values with a crosswise tension elastic modulus of 
410kg [/mm ] with a tension elastic modulus [ of a longitudinal direction ] of 390kg [/mm ], 150-degree-C dry heat 
shrinkage, 1.4% of longitudinal directions, and 0.2% of cross direction was used. 

[0024] Deep-drawing fabrication was carried out by the basis with a drawing speed of 5mm [/second ] at a depth of 
48mm, having placed the film cut down in diameter of 320mm on the dice which has a with an one-side square 
[ 100mm square ] crevice using the punch of a 60mm one-side square cross section, having heated only the periphery 
of a crevice at 240 degrees C, and pressing the periphery of a film with the compressive force of 3t with a blank holder 
board. The depth / nominal-diameter ratio of the trapezoid square shape container 7 (the front view is typically shown 
in drawing 2 ) which has the base section in which obtained one-side the square of 60mm projects were 0.8. Moreover, 
the slant wall angle of this container 7 was 23 degrees, and the maximum of 130-degree dry heat shrinkage of the 
arbitrary directions of the slant wall section 9 was 2.5%. 1 shaft tension elastic modulus within a field of the arbitrary 
direction of the base section 8 of a container 7 was two or more [ 390kg //mm ], and the Hayes value of the slant wall 
section 9 was 2.2%. 
[0025] 

[Effect of the Invention] Since the tension elastic modulus of the film which constitutes a Plastic solid is large 
according to this invention, even if it makes thickness of a Plastic solid thin, convenient predetermined physical 
properties, such as thermal resistance, can be given, and lightweight-ization can be attained. Therefore, it can excel in 
physical properties, such as thermal resistance, the Plastic solid of the shape of a lightweight container can be offered, 
for example, it can be suitably used as blister packing containers, such as transparent ****** ? an electric supply, and 
medical supplies. 
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Drawing selection [[Representative drawing] § 




[Translation done.] 
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